INTRODUCTION
The availability of effective antiretroviral therapy has transformed HIV into a treatable chronic disease, dramatically reducing the death rate and increasing those living with HIV 1 . Much of the HIV mortality burden is attributed to late entry into treatment, often due to late identification of infected individuals 2, 3 . Many of these patients have multiple contacts with the medical system in the years leading to their eventual diagnosis 4 . Positivity rates among previously untested patients likely exceed established cost-effectiveness thresholds of 0.3% 5 . This has led the Centers for Disease Control and Prevention (CDC) to call for routine HIV testing to all patients who present for general medical care 6 . Integrating HIV screening and testing into primary or urgent care remains an open question, however. Screening and testing rates in such settings are low 7, 8 . Testing barriers have included patient's inability to return for posttest counseling and results, provider time constraints, and competing provider priorities 9, 10 . To address these barriers, same-day HIV rapid testing, streamlined counseling, and nurse-initiated screening have all been proposed as remedies to increase screening in general medical and urgent care settings 11 . Rapid testing avoids the need to return for results, streamlined counseling reduces time burdens, and nurse-initiated screening (sometimes called "standing orders") systematizes testing into primary prevention priorities. Rapid testing has been widely applied in nonprimary care settings and is acceptable to patients and providers 12, 13 . Streamlining counseling processes may reduce the time that clinicians spend on pre and posttest counseling from 20 or 30 to as little as 2 or 3 minutes 14, 15 , although there are potential adverse effects on posttest knowledge. Indeed, the CDC has recommended elimination of written consent to reduce counseling burdens. Finally, routinizing the offer of many preventive care processes through nurse standing orders has increased receipt rates 16 . There are few if any data evaluating the effects of these interventions in HIV testing, however, in primary care settings or elsewhere. The VA was chosen to implement this intervention because the electronic medical record and quality improvement infrastructure allows for easy implementation and evaluation of these strategies. Moreover, previous studies have shown HIV positivity rates in VA samples to exceed those of the general medical population 17 .
METHODS

Design and Setting
We implemented a 2-site, 3-arm randomized control trial, at 2 VA sites in Southern California. Both were primary care clinics with urgent care components. One was an academically affiliated hospital, the other a freestanding outpatient clinic serving many indigent and homeless veterans.
Recruitment
Recruiters approached patients in the waiting room of targeted clinics. Patients were eligible if they met all of the following criteria: (1) age between 18 and 65; (2) unaware of their HIV status; (3) no HIV test, past year; (4) appointment with a provider in the target clinic that day; (5) English proficiency; and (6) competence to consent. Recruiters approached 2,384 patients, 406 of whom agreed to participate (17% recruitment rate). After excluding 155 for non-eligibility, 251 were enrolled. After providing written consent, participants were surveyed about HIV risk factors and other predictors of testing as well as knowledge of HIV test characteristics and prevention (Fig. 1 ).
Interventions
Patients were randomized to 1 of 3 models of routine HIV testing:
Model A: Traditional HIV counseling/testing
In this control arm, study recruiters advised patients to discuss their need for an HIV test with their physician. Physicians were then responsible for ensuring patients received a test, usually by referring them to an HIV counselor using traditional methods. On average, it took 20 minutes per patient to administer the current VA-mandated pretest counseling elements. These elements are included in Appendix 1 and are similar but not identical to CDC recommendations 18 . Testing was administered through usual clinical laboratory mechanisms and included enzyme-linked immunosorbent assay testing followed by Western blot confirmation. This 'traditional' method of HIV testing requires a 2-visit process, the first for blood draw and the second to inform patients of results.
Model B: Nurse-initiated screening + traditional counseling/ testing
In this arm, nurses initiated an HIV screening protocol rooted in previously successful systematized preventive screening methods 19 . Rather than awaiting physician orders, nurses entered HIV testing orders into a patient's electronic medical record and directed patients to the laboratory for venipuncture. Again, patients had to return for results.
Model C: Nurse-initiated screening + streamlined counseling/ rapid testing As in model B, nurses entered test orders into the computerized record. In this model, however, nurses initiated streamlined counseling and administered rapid testing. The streamlined procedure covered all federal HIV counseling elements but at a more superficial level. They were available ). The 13 knowledge-based questions were true/false and were combined to create a pre-post composite variable. Five questions assessing sexual risk were an amalgam of both yes/no and categorical responses.
Surveys were administered both pre-and post-intervention to gauge knowledge retention and continued sexual risk between traditional and streamlined counseling. Approximately 4 weeks after recruitment, patients were recontacted by telephone to complete post-intervention surveys. In addition to pre-survey items, post-surveys included questions about knowledge and HIV testing acceptability. The data obtained assessed sexual risk and whether streamlined counseling did no worse than traditional counseling regarding HIV knowledge and risk factors. Our pre-intervention response rate was 99.6% (1 pre-survey excluded due to illegible coding). Postsurvey response was 80% (152 completed versus 189 eligible) for our hospital clinic and 63% (39 completed versus 62 eligible) for our downtown site.
To confirm testing status, receipt of results, comorbidity, and sexual risk, we also extracted patient data from the VA Computerized Patient Record System and from pre/post-survey responses. We extracted data on diagnoses of depression, posttraumatic stress disorder, anxiety, schizophrenia, tuberculosis, sexually transmitted diseases (STDs), illicit drug use, and lifetime homelessness. Data were extracted using ICD-9 codes and progress note reviews 2 years pre-enrollment. Testing and receipt rates were evaluated 90 days post-enrollment.
Statistical Analysis
We performed 4 logistic regression analyses in which the dependent variables included indicators of: HIV testing, receipt of results, sexual risk reduction, and HIV knowledge improvement. The unit of analysis was the patient. Independent variables included: (1) demographic characteristics (i.e., age, race/ethnicity, employment status, education, income, sexual preference); (2) HIV risk factors and comorbidities; (3) baseline sexual risk (computed as the percentage of risk behaviors derived from patient responses to five questions assessing preintervention risk behaviors); (4) baseline HIV knowledge (computed as the percentage of correct responses to thirteen HIV knowledge questions); (5) number of primary care visits, infectious disease, general medicine or urgent care clinics 90 days post-enrollment (for receipt rates only); (6) a categorical variable indicating our 3 study arms. All analyses were conducted using SAS, version 9.0 (SAS Inc., Cary, NC, USA). We initially computed the odds ratios of HIV testing, receipt of test results, sexual risk reduction, and HIV knowledge improvement between study arms, adjusted for all other independent variables and intra-site clustering. For ease of interpretation, we decided to report adjusted relative risks instead of adjusted odds ratios, though both methods yielded similar results.
RESULTS
A total of 251 people were enrolled. One hundred eighty-nine were enrolled at our hospital site (62 randomized to model A, 64 to model B, 63 to model C); 62 were enrolled at our freestanding clinic (21 randomized to model A, 20 to model B, 21 to model C). Population characteristics are in Tables 1  and 2 . There were no significant differences in the distribution of demographic characteristics, comorbidities, risk factors, baseline sexual risk, and baseline HIV knowledge across models. When comparing patient characteristics between sites, patients at the freestanding clinic were younger and more likely to be white. When comparing characteristics across models, patients in model A had significantly higher prevalence of mental disorders. One participant was screened as preliminary HIV-positive; following our protocols, the Chief of Infectious Disease was notified immediately, and the patient was provided the appropriate follow-up care.
Testing and Receipt of Results
Unadjusted testing rates were 40.2% for model A, 84.5% for model B, and 89.3% for model C (p=.01). Unadjusted receipt rates of results were 14.6% for model A, 31.0% for model B, and 79.8% for model C (p=.01). Tables 3 and 4 present adjusted risk ratios and 95% confidence intervals for testing and receipt of results.
Model B patients were more likely to be tested compared to model A patients (RR=2.14; CI=1.62-2.82) as were those in model C (RR=2.26; 1.7-3.0) when compared to A. There was no significant difference in testing rate between models B and C (RR=1.07; 0.95-1.21). We found no significant associations between demographics, risk factors, comorbidities, and HIV testing.
Model B patients were more likely to receive test results than those in model A (RR=2.06; 1.1-3.7). This effect was more pronounced in patients assigned to model C as compared to model A (RR=5.2; 3.1-8.9) and model B (RR=2.55; 1.82-3.58). (model B), and 27.9% (model C) (chi-square test, p=.81). Unadjusted percentages of patients whose sexual risk decreased post-intervention were 36.2% (model A), 55.4% (model B), and 48.5% (model C; chi-square test, p=.10). Table 2 presents the adjusted changes in knowledge and HIV risk. There was no significant differences between the interventional models on these outcomes.
Posttest Knowledge and Risk
DISCUSSION
Nurse-initiated screening increased HIV testing and result receipt rates significantly when compared to physician-initiated screening, and the replacement of traditional counseling and testing by the combination of streamlined counseling with rapid testing significantly increased both testing and result receipt rates. Moreover, there was no difference in patient knowledge or risk behavior between these three testing methods. Why have general medical and urgent care clinics failed to institute more effective HIV screening programs? One reason is the difficulty in getting providers to prioritize preventive care in the context of other patient needs 22 . Nurses perform many tasks, particularly educational ones, as well as physicians 23, 24 ; assigning the responsibility for routine preventive care to nurses has been successful in a number of conditions 25, 26 . Nurse-initiated screening systematizes the testing offer and costs less than relying on physicians. We found no previous evidence that the effectiveness of this type of nurse-initiated protocol has been studied in HIV testing, but our study shows that HIV screening is no exception.
Current counseling methods are likely part of the problem. Studies have noted that current procedures are protracted, HIV knowledge score is a 13-question 'true/false' composite.
both for patients and providers. Critics cite the time and expertise needed for obtaining mandated consent and counseling 27 . This burden has been used as a partial explanation regarding the relatively low overall testing rates nationwide 28 . Previous research on alternative streamlined counseling methods have yielded promising results. Spielberg et al. 29 found that although study participants agreed that face-to-face posttest counseling is optimal for receiving results, many expressed eagerness for more convenient options. CDC guidelines have previously recommended a 2-session interactive approach to counseling [30] [31] [32] . Because traditional test results are unavailable same day, pre and posttest counseling are often separated by weeks. Each of the two counseling sessions requires an average of 15-25 minutes (30-50 minutes total) 27 and many do not return for results 33 . Several expert bodies have recommended greater flexibility regarding counseling procedures 34, 35 . Streamlined counseling with rapid testing appears to be effective in increasing testing and result receipt rates. Our findings were not a complete surprise; rapid testing has been previously shown to be successful in a variety of settings, though ours is the first study in the primary care venue that is impacted so strongly by recent CDC recommendations. Previous research has shown that rapid testing increases posttest counseling rates in STD clinics and emergency departments and is acceptable to patients. For example, Kassler et al. 35 found that rapid testing resulted in a 210% increase in receipt of posttest counseling for uninfected patients and a 23% increase for infected patients in STD clinics. Of those previously tested, 88% responded that they preferred rapid testing. Kroc et al. 36 found that rapid testing in emergency departments improves the rate of HIV test result receipt from 18% to 98% compared to standard testing. Rapid testing resulted in savings of $11 per test in both anonymous and STD clinics and reduced costs per infection detected to $601 from $1,124 35, 37 .
It was somewhat surprising that decreasing counseling time did not decrease HIV-related knowledge nor result in any differences in risk behavior. This is particularly interesting,as there were large differences in result receipt rates across the study arms, and previous studies have shown that receipt of results is associated with improvement in risk behavior 38 .
Moreover, a number of randomized trials have shown that prevention counseling can be effective in limiting high-risk behaviors and the onset of new STDs 39 . One possible reason for this absence of a finding is that our study was not powered to detect small differences in these secondary outcomes. Another is that both traditional and streamlined counseling may not be as effective as previously thought. In any case, studies have shown little difference in counseling outcomes between rapid and traditional testing-based protocols 38 . Two demographic findings are noteworthy; participants older than 50 years of age were less likely to receive test results compared to those younger than 40, and participants with hepatitis C were more likely to receive results compared to those without hepatitis C. One explanation regarding age differences and result receipt rates could be that younger people are more sexually active and more motivated to know their HIV status. Regarding the link between receipt of results and hepatitis C, it is likely that those diagnosed with hepatitis C have significantly more encounters with the VA, translating into increased opportunities to receive results. The associations between age, hepatitis C status, and receipt of test results were consistent across all models.
LIMITATIONS
The study design did have some limitations 40 . First, our low acceptance rate across all study arms (17%) limits generalizability. We believe that much of the reason for this low rate was the lengthy research consent requirements. Our conclusions are best interpreted as generalizable to those who are interested enough in HIV screening to sign a research consent form, a subset of all to whom the interventional package might someday apply. It is likely that if we had recruited more patients who were less motivated, the streamlined counseling/rapid testing intervention would have been even more dominant, as it requires the least patient time investment. Rapid testing and nurse-based screening have been well accepted in non-research settings 11 , and future implementation studies should evaluate acceptance rates absent these requirements. Another limitation regarding generalizability is our intervention setting. VA patients are more likely to be minorities, poorer, and older, although some of these subpopulations are perhaps the most important targets for routinizing HIV screening efforts. The VA is a particularly fertile ground for testing quality improvement efforts like these with its universal electronic medical record and institutionalized performance measurement system and, as such, may represent the future of many delivery systems. Other design and analytic considerations limit our findings. There were modest differences in follow-up rates between study arms, though it is unlikely that these differences would have changed our conclusions with regard to the follow-up secondary outcomes of change in risk behavior and knowledge, especially given our limited ability to detect small differences in these outcomes. Also, like in most interventions attempting to replicate usual care models, model A participants likely received more counseling and testing than average simply because they were urged to by recruiters. However, any resultant bias should be toward the null. Finally, we were unable to adjust for within-site physician clustering because we did not have access to these data. However, the intervention for 2 of 3 arms was nurse-based, so physician-based clustering likely did not play a strong role in these comparisons. It is unlikely that physician clustering would explain the large difference between the physician and nurse arms with regard to screening and testing rates.
CONCLUSION
The recently released CDC recommendation for adopting routine HIV testing 6 poses significant implementation challenges. Our study points the way toward a novel process for HIV screening in primary and urgent care that may significantly increase testing rates and, more importantly, receipt of results. Routinizing HIV counseling and testing in the setting of treatment availability has the potential to identify and place into care many of the approximately 300,000 Americans who are unaware of their HIV-positive status, which, as research has proven, works to mitigate the further spread of the HIV/ AIDS epidemic.
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